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Synthesis of graphene oxide (GO)
Graphene oxide (GO) was synthesized by the modified Hummer's method, that exfoliate graphite as starting material was oxidized by potassium permanganate and concentrated sulfuric acid. Exfoliate graphite 0.5 g was added to concentrated H 2 SO 4 and H 3 PO 4 solution with volume ratio of 9:1 at 0-5 °C. Potassium permanganate was slowly added to the reaction system. Next, the reaction system was heated to 50 °C and maintained for 12 hours. The reaction system was added to 60 ml of deionized water and temperature controlled at below 60 °C. Then 5 ml of 30% H 2 O 2 solution were added to the reaction solution under mechanical stirring. The solution was washed with 5% HCl solution three times and deionized water three times and S3 vacuum dried at 50 °C for 12 hours.
Analysis of fructose and HMF concentrations
The quantitative analysis of HMF and sugars in the reaction mixture were done using the Shimadzu LC-20AT HPLC system equipped with a UV detector and with a refractive index (RI) detector [1, 2] . HMF was analyzed using UV detector with a RP-C18 column and the mobile phase consisted methanol/water = 80: 20 at a flow rate of 0.5 mL•min −1 . The column's temperature was set to 35 °C. In the meantime, the refractive index (RI) detector was used for the detection of HMF, sugars, levulinic acid, and formic acid. An Aminex HPX-87H column with 0.005 M H 2 SO 4 was used as the mobile phase at a flow rate of 0.6 mL•min −1 , and the column's temperature was set to 65 °C. 
H NMR spectra of HMF

